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At Sea, Aug. 28, 1786. 
DEAR FRIEND, Sat 
WN one of your letters, a little before I left 
France, you defire me to give you, in writing, 
my thoughts upon the Conftruction and Ufe of 
Chimneys ; a fubject you had fometimes heard me 
touch upon in conyerfation. Iembrace willingly 
this leifure afforded by my prefent fituation, to 
comply with your requeft, as it will not only 
fhew my tegard to the defires of a friend, but 
may at the fame time be of fome utility to others; 
the doétrine of chimneys appearing not to be as 
yet generally well underftood, and miftakes ref- 
pecting them being attended with conftant incon- - 
venience, if not remedied; and with fruitlefs 
‘expence, if the true remedies are miftaken. 
Thofe who would be acquainted with this fub- 
ject, fhould begin by confidering on what principle 
fmoke afcendsin any chimney. At firft, many are 
apt to think that fmoke is in its nature and of it- 
B Bo eg ah LE 
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2 CAUSES AND CURE OF 


{elf fpecifically lighter than air, and rifes in it for 
the fame reafon that cork rifes in waters “Fhefe 
fee no caufe why fmoke fhould not rife in the 
chimney, though the room be ever fo clofe. 
Others think there is a power in chimneys to draw 
up the fmoke, and that there are different forms 
of chimneys which afford more or lefs of this 
power : thefe amufe themfelves with fearching for 
the beft form. The equal dimenfions of a funnel 
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in its whole length is not thought artificial enough, 
and it is made for fancied reafons fometimes ta- 
pering and narrowing from below upwards, and 
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fometimes the contrary, &c. &c. A fimple ex- 


periment or two may ferve to give more correct 


ideas. Having lit a pipe of tobacco, plunge 
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bowl, blow through it, and make the fmoke de- 
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fcend in the ftem of the pipe, from the end of 
which it will rife in bubbles through the water ; 
and being thus cooled’ will not afterwards rife 
to go out through the neek of the decanter, but 
remain {preading itfelf, and refting on the furface 
of the water. This fhews that fmoke is really 
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heavier than air; and that it is carried upwards: 
only when attached to, or acted upon, by air that 


£8 


= 


.  — 


2B AE RAE AU A ea DT a ee HT at 


eit 


cat 


se3t 
34 
if 


eye 


li 


ESE TRS SY it att + tH series a aetinitatath ittittei sigs 7 HPT TRITEER ae _ — “ if 
ar aaa asa ar nen Sane ara ann titi 
iM aes , 4 as 











SMOKY CHIMNEY. 3 


is heated, and thereby rarefied and rendered fpe- 


cifically lighter than the air in its neighbourhood. 


Smoke being rarely feen but in company with 
heated air, and its upward motion being viiible, 
though that of the rarefied air that drives it is not 
fo, has naturally given rife to the error. 

{ need not explain to you, my learned friend, 
what is meant by rarefied air ; but if you make the 
public ufe you propofe of this letter, it may fall 
into the hands of fome who are unacquainted with 
the term, andwith the thing. Thefe then may be 
told, that air is a fluid which has weight as well 
as others, though about eight hundred times 
lighter than water ; that heat makes the particles 
of airrecede from each other and take up more 
{pace, fo that the fame weight of air heated will 
have more bulk than equal weights of cold air 
which may furround it, and in that cafe muft 
rife, being forced upwards by fuch colder and 
heavier air, which prefles to get under-it, and 
take its place. That air is fo rarefied or expanded 
by heat, may be proved to their comprehenfon by 
a lank blown bladder, which laid before a fire 
will foon fwell, grow tight, and burft. 

Another experiment may be, to take a glafs 
tube, about an inch in diameter and twelve inches 
long, openat both ends, and fixed upright on legs, 
fo that it need not be handled, for the hands might 


B2 warm 





OP sera tatesarerenenae ee — 
Se Sas oe 
erers" oe aetaSe 


z a Sa ES 
resertreatesetatats beteltmateceta®s asttstas eride 


aizers 


aS 


—————== 
Sebseaseiertrce tes 
rietaSe! Ess 


SoS 
Ser teers 


Past aestses oes a5 — 
Seas parenpreiebies : se ezeeSeiecesecs : = 2 = 


ese 
eee 


sgt; sesserenes 
te 
Coe dies oipeesase terest rl 


| 


prizectcet hess rtce tte ssa 








LR 


siatosiaateasutetestetose 


ber iet 


eT ee 
rs 
eeinerirerear ease 


Setetveste 


see ees 


sui 


tease 
oy. 


pecsbebeceseses' 


ececerecs, 
woe ioeet 
eetrare.e: 


ra steset ttt! 


tats: 


ro = 
= epitk nen 2 ; 4 
i 


etitates tren biiemectce eset git oe 


SSS 
= ‘ 


sees teeser! 
coer 


cert Tt es 


Se 


TSS 


eet 


Senet 
= 


oo 


eisai seceststagayacassonncseses 


Stats 


ooo 


fetesmressieters 
Pa Sete treet 


PRESS SS 


ceasiatateaetberisessttrersa 
eae ere 


a5 


coat 
<i 





eee 


STATE HE TE A 


4 CAUSES AND CURE OF 


warm it: at the end of a quill, faften five or 
fix inches of the fineft light filament of filk, fo 
that it may be held either above the upper end of 
the tube or under the lower end, your warm hand 
being at a diftance by the length of the quill. If 
there were any motion of air through 
the tube, it would manifeft irfelf by 
its effect on the filk; but if the tube and the air 


Figure x. 


in it are of the fame temperature with the fur- 
rounding air, there will be no fuch motion, what- 
ever may be the form of the tube, whether 
crooked or ftrait, narrow below and widening 
upwards, ot the contrary; the air in it will be 
quiefcent. Warm the tube, and you will find as 
long as it continues warm, 2 conftant current of 
air entering below and paffing up through it, 
till difcharged atthe top; becaufe the warmth 
of the tube, being communicated to the air it 
contains, rarefies that air, and makes it lichter 
than the air without, which therefore preffes in 
below, forces it upwards, follows and takes its 
place, and is rarefied in its turn. And without 
warming the tube, if you hold under it a knob 
of hot iron, the air thereby heated will rife and 
fill the tube, going out at its top ; and this mo- 
tion in the tube will continue as long as the 
knob remains hot, becaufe the air entering the 
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tube below is heated and rarefied by pafling near 


Sree 


and over that knob. 
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That this motion is produced merely by the 
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difference of fpecific gravity between the fluid 
within and that without the tube, and not by any 
ancied form of the tube itfelf, may appear by 
plunging it into water contained in a glafs jar, a 
foot deep, through which fuch motion might be 
feen. The water within and without the tube be- 
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ing of the fame fpecific gravity balance each other, 
and both remain at reft. But take out the tube, 
ftop its bottom with a finger, and fill it with olive 
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oil, which 1s lighter than water, then ftopping 
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the top, place it as before, its lower end under 
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water, its top a very little above; as long as you 


* oo S=0=9 
Satetetetetsinieretetssetece 28 


keep the bottom ftopt, the fluids remain at reft ; 


but the moment it is unftopt, the heavier enters 
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below, forces up the lighter, and takes its place: 


sete 


and the motion then ceafes, merely becaufe the 


new fluid cannot be fucceffively made lighter, as 


air may be by a warm tube. 


In fact, no form of the funnel of the chimney 
has any fhare in its operation or effect refpedting 
{moke, except its height. The longer the fun- 
nel if erect, the greater its force when filled with 

heated and rarefied air, to draw in below and drive 
up the fmoke (if one may in compliance with 
cuftom 
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aieatere. 


cuftom ufe the expreffion draw), when in fact it is 
the fuperior weight of the furrounding atmo- 
fphere that prefles to enter the funnel below, and 
fo drives up before it the {moke and warm air it 


meets with in its paffage. 
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I have been the more particular in explaining 
thefe firft principles, becaufe for want of clear 
ideas refpecting them, much fruitlefs expence 
has been occafioned ; not only fingle chimneys, 
but in fome inftances, within my knowledge, 
whole flacks having been pulled down and rebuilt 
with funnels of different forms, imagined more 
powerful in drawing fmoke, but having ftill the 
fame height and the fame opening below, have 
performed no better than their predeceffors. 
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What is it then which makes a fmoky chimney ; 
that is, achimney which, inftead of conveying up 
all the fmoke, difcharges a part of it into the 
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room, offending the eyes and damaging the fur- 
niture ? 

The caufes of this effect which have fallen 
under my obfervation, amount to nine, differing 
from each other, and therefore requiring different 
temedies, 

: I.. Smoky chimneys in a new houfe are fuch 
frequently from mere want of air. The work- 


manthip of the rooms being all good and juft out 
, , of 
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of the workman’s hand, the joints of the boards 
of the flooring, and of the pannels of wainfcot- 
ting are all true and tight; the more fo as the 
walls, perhaps not yet thoreughly dry, preferve 
a dampnefs in the air of the room, which keeps 
the wood-work fwelled and clofe, The doors 
and the fafhes too, being worked with truth, fhut 
with exactnefs : fo that the room is as tight as 
a fnuff-box, no paflage being left open for air to 
enter, except the key-hole, and even that is fome- 
times covered by a little dropping fhutter. Now, 
if fmoke cannot rife but as connected with rare- 
fied air, and a column of fuch air, fuppofe ir 
filling the funnel, cannot rife, unlefs other air be 
admitted to fupply its place ; and if therefore no 
eurrent of air enter the opening of the chimney, 
there is nothing to prevent the fmoke coming our 
into the room. If the motion upwards of the 
air ina chimney that is freely fupplied be obferved 
by the rifing of the {moke or a feather in it, and 
it be confidered that m the time fuch feather takes 
in rifing from the fire to the top of the chimney, 
a column of air, equal to the content of the fun- 
nel, muft be difcharged, and an equal quantity 
fupplied from the room below ; it will appear ab- 
folutely impoffible that this operation fhould go 
on if the tight room is kept fhut : for were there 

any 
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3 CAUSES AND CURE OF 


any force capable of drawing conftantly fo much 
air out of it, it muft-foon be exhaufted, like 
the receiver of an air-pump, and no animal could 
live init. Thofe therefore who ftop every crevice 
in a room to prevent the admiffion of freth air, 
and .yet would have their chimney carry up the 
fmoke, require inconfiftencies, and expect impof+ 
fibilities. Yet, under this fituation, I have feen 
the. owner of a new houfe in defpair, and ready 
to fell it for much lefs than it coft, conceiving it 
uninhabitable, becaufe not a chimney in any one 
of its rooms would carry off the fmoke, unlefs a 
door or window were left open. Much expence 
has.alfo been made to alter and amend new chim+ 
neys which had really no fault: in one houfe par- 
ticularly that I knew, of a nobleman in Weft- 
minfter, that expence amounted to no lefs than 
three hundred pounds, after his houfe had been, 
as he thought, finifhed, and all charges paid; and 
after all, feveral of the alterations were ineffectual, 
for want of underftanding the true principles. 
Remepizes. When you find on trial that open- 
ing the door or a window enables the chimney to 
carry up all the fmoke, you may be fure that 
want of air from without was the caufe of its 
{moking: I fay from without, to guard you againtt 
a common miftake of thofe who may tell you, 
the 
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the room i8 large, contains abundance of air fuf- 
ficient to fupply any “chithhey; and therefore it 
cannot be that the chimney, wants air. Thefé 
reafoners are ighorant, that the largenefs of a 
room, if tight; is in this.cafe of fmall import- 
ance, fince it cannot part with a chimneyful of its 
air, without occafioning fo much vacuum; which 
it requires a great. foree to effect, and could not 
be borne if effected: 

It appearing plainly, then, that fome of the 
outward air muft be admitted, the queftion will 
be, How much is abfolutely neceffary ? for you 
would avoid admitting more; as being contrary 
to one. of your intentions in having a fire; °viz; 
that of warming your room. To difcover this 
quantity, fhut the door- gradually, while a mid: 
dling fire is burning, till you find that before it 
is quite fhut, the fmoke begins to come out into 
the room; then open it a little, till you perceive 
the fmoke comes out no longer: there hold the 
door, and obfervethe width of the open crevice be- 
tween the edge of the door and the rabbit it thould 
fhutinto. Suppofe the diftance to be half aninch, 
and the. door eight feet high, you’ find thence 
that your room requires an entrance for air equal 
in area to ninety-fix half-inches, or forty-cie ht 
{quare inches, or a patfage of fix inches byeight, 
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This, however, is alarge fuppofition, there being 
few chimneys that, having a moderate opening 
and a tolerable height of funnel, will not be fa- 
tisfied with fuch a crevice of a quarter of an inch; 





and I have found a fquare of fix by fix, or thirty- 
fix {quare inches, to bea pretty good medium, that 


MATTE 


will ferve for moft chimneys. High funnels, with 
fall and low openings, may indeed be fupplied 


through a lefs fpace; becaufe, for reafons that 


2 will appear hereafter, the force of levity (if one 
a may fo fpeak) being greater in fuch funnels, the 
: cool air enters the room with greater velocity, and 
Hy confequently more enters in the fame time. This, 
. E however, has its limits; for experience fhews, 
| E that no increafed velocity fo occafioned has made 
a the admiffion of air through the key-hole equal 
| in quantity to that through an open door, though 
. through the door the current moves flowly, and, 
through the key-hole with great rapidity. 

It remains then to be confidered, how and where 
' this neceflary quantity of air from without is to 
| be admitted, fo as to be leaf inconvenient. 
i For, if at the door, left fo much open, the air 
i: thence proceeds directly to the chimney, and, im 
i ; irs way, comes cold to: your back and heels, as 
_ you fit before your fire; if you keep the door 
i fhut, and raife a little the fath of your window, 
a | you 
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you feel the fame inconvenience. Various have 
been the contrivances to avoid this: fuch as 
bringing in frefh air through pipes, in the jams 
ef the chimney, which, pointing upwards, fhould 
blow the fmoke up the funnel; opening patiages 
into the funnel above, to let in air for the fame 
purpofe. But thefe produce an effect contrary to 
that intended ; for, as it is the conftant current 
of air paffing from the room through the open- 
ing of the chimney into the funnel, which pre- 
vents the fmoke coming out into the room, if 
you fupply the funnel by other means, or in other 
ways, with the air it wants, and efpecially if that 
air be cold, you diminifh the force of that cur- 
rent, and the fmoke, in its efforts to enter the 
room, finds lefs refiftance. 

The wanted air muft then indifpenfibly be ad- 


mitted into the room to fupply what goes off 


through the opening of the chimney. M. 
Gauger, a very ingenious and intelligent French 
writer on the fubject, propofes, with judgment, 
to admit it above the opening of the chimncy ; 
and to prevent inconvenience from its coldnefs, 
he directs its being made to pafs in its entrance 
through winding cavities made behind the iron 
back and fides of the fire-place; and under the 
iron hearth-plate; in which cavities it will be 
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warmed, and even heated, fo as to contribute 
much, inftead of cooling, to the warming of the 
room, This invention is excellent in itfelf, and 
may be ufed with advantage in building new 
houfes; becaufe the chimneys may then be fo 
difpofed.as to admit conveniently the cold air to 
enter fuch paflages: but, in houfes built without 
fuch views, the chimneys are often fo fituated as 
not to afford that convenience, without ereat and 
expenfive alterations. Eafy and cheap methods, 
though not quite fo perfect in themfelves, are of 
more general utility; and fuch are the follow- 
ing: 

In all rooms where there is a fire, the body of 
air warmed and rarefied before the chimney is 


continually changing place, and making room 


for other air, that is to be warmed in its turn ;: 


part of it enters and goes up the chimney, and 
the reft rifes and takes place near the ceiling. If 
the room be lofty, that warm air remains above 
our heads as long as it continues warm, and we 
are little benefited by it, becaufe it does not de- 
feend till itis cooler. Few can imagine the dif- 
ference of climate between the upper and lower 
parts of fuch a room, who have not tried it by 
the thermometer, or by going up a ladder till 
their heads are near the ceiling, It is then among 

this 


* 








2 ge pai tec aS 



























SMOKY CHIMNEYS, 143 


this warm air that the wanted quantity of outward 
air is beft admitted, with which being mixed, its it 
coldnefs is abated, and its ‘inconvenience diminifh- | 
ed, fo as to become f{carce obfervable. This may 
beeafily done by drawing down about an inch the 
upper fafh of a window; er, if not moveable, i 
by cutting fuch a crevice through its frame; in 
both which cafes it will be well to place a thin | 
ihelf of the length, to conceal the opening ; and | 
floping upwards, to direct the entering air horj- 
zontally along and under the ceiling. In fome 
houfes, the air may be admitted by fuch a cree 
vice made inthe wainfcot, cornice, or plaiftering, 
near the ceiling and over the opening of the chim- 
ney. This, if pratticable, is to be chofen; be. 
caufe the entering cold air will there meet with 
the warmeft rifing air from before the fire, and be 
fooneft tempered by the mixture. The fame kind 
of fhelf fhould alfo be placed here. Another way, 
and not a very difficult one, is to take out an 
upper pane of glafs in one of your fafhes: fet it: 
in a tin frame, giving it two fpringing angular 
fides, and then replacing it with hinges 

. Figure 2, 
below, on which it may be turned to 
open more or lefs above. It will then have the 
appearance of an internal fky-light. By drawing 
this pane in mare or tefs, you may admit what air 
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find neceffary. Its pofition wil] naturally throw 
that air up and along the ceiling. This is whatis 
called in France a Was iff das? As this is a 
German queftion, the invention is probably of 
that nation, and takes its name from the frequent 
afking of that queftion when it firft appeared. 
In England, fome have of late years cut a round 
hole, about five inches diameter, in a pane of the 
fafh, and placed againft it a circular plate of tin, 
hung on an axis, and cut into vanes, which being 
feparately bent a little obliquely, are acted upon 
by the entering air, fo as to force the plate con- 
tinually round, like the vanes of a windmill.— 
This admits the outward air, and by the conti- 
nual whirling of the vanes, does in fome degree 
difperfe it. The noife only is a little inconve- 
nient. 

II. A fecond caufe of the fmoking of chim- 
neys is, their openings in the room being too 
large ; that ts, too wide, too high, or both. 
Architeéts in general have no other ideas of pro- 
portion in the opening of a chimney, than what 
relate to fymmetry and beauty, refpecting the 
dimenfions of the room *; while its true propor- 
tion, refpecting its function and utility, depends 
on quite other principles; and they might as pro- 
perly proportion the ftep in a ftair cafe to the 


* See Appendix, No. I. ‘ 
height 
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height of the ftory, inftead of the natural eleya- 
tion of men’s legs in mounting. The proportion 
then to be regarded, is what relates to the height 
of the funnel. Foras the funnels in the different 
{tories of a houfe are neceffarily of different 
heights or lengths, that from the loweft floor 
being the higheft or longeft, and thofe of the 
other floors fhorter and fhorter, till we come to 
thofe in the garrets, which are of courfe the 
fhorteft ; and the force of draft being, as already 
faid, in proportion to the height of funnel fil- 
led with rarefied air; and a current of air from 
the room into the chimney, fufficient to fill the 
opening, being neceffary to oppofe and prevent 
the fmoke coming out into the room ; it follows, 
that the openings of the longeft funnels may be 
larger, and that thofe of the fhorter funnels fhould 
be fmaller. For if there be a large opening to 
a chimney that does not draw ftrongly, the funnel 
thay happen to be furnifhed with the air it de- 
mands by a partial current entering on one fide 
of the opening, and, leaving the other fide free 
of any oppofing current, may permit the fmoke 
to iffue there into the rcom. Much too of the 
force of draft in a funnel has on the de- 
gree of rarefaction in the air it contains; and that 


depends on the nearnefs to the fire of its paflage 
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in entering the funnel. If it can enter far from 
the fire on each fide, or far above the fire in a 
wide or high opening, it receives little heat in 
paffing by the fire, and the contents of the funnel 





is by that means lefs different in levity from the 


furrounding atmofphere, and its foree in draw- 
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ing confequently weaker. Hence if too large an 
opening be given to chimneys in upper rooms, 
thofe rooms will be fmoky. On the other hand, 
if too fmall openings be given to chimneys in the 
lower rooms, the entering air operating too dis 
rectly and violently on the fire; and afterwards 
fltrengthening the draft as it afcends the funnel, 


SSS 


will confume the fuel too rapidly: 


Remepy. As different circumftances frequently 


0 th os a 


mix themfelves in thefe matters, it is difficult to 
give precife 'dimenfions for the openings of all 
chimneys. Our fathers made them generally 
much too large: we have leffened them ; but, they 
are often ftill of greater dimenfion than they 
fhould be; the human eye not being eafily recon- 
ciled to fudden and great changes. If you fufpect 
that your chinmmey fmokes from the too great di- 


SS 


menfion of its opening, contract it by placing 


ASS— 


4 q q ¥ e 
y moveable boards fo as to lower and narrow it 


Ss 


So, Se 


gradually, till you find the fmoke no longer iflues 
into the room. The proportion fo found will be 


that 
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that which is proper for that chimney, and you 


Sa 


See 
Fssopa! 


may employ the bricklayer or mafon to reduce 


it accordingly. However, as, in building new 


Serer 


houfes, fomething muft be fometimes hazarded, 
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Sa 


I would have’the openings in my ‘lower rooms 


Es 


about thirty inches fquare and eighteen deep, 
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and thofe inthe upper only eighteen inches fquare 


tatats 


and not quite fo deep; the intermediate ones di- 


minifhing in proportion as the height of funnel 
diminifhed. In the larger openings, billets of 
two feet long, or half the common length of 
cordwood, may be burnt conveniently; and for 
the fmaller, fuch wood may be fawed into thirds. 
Where coals are the fuel, the grates will be pro- 
portioned to the openings. The fame depth is 
nearly neceffary-to all, the funnels being all made 


Rprsteceadpaqtaretierarererertntcsamatataersserses : a 


of a fize proper to admita chimney-fweeper. If 


in large and elegant rooms cuftom.or fancy fhould 
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require the appearance of a larger chimney, it | 
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may be formed. of expenfive marginal decora- 
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tions, in marble, &c. In time, perhaps, that 
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which is fitteft in the nature of things may come 
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to be thought handfomeft. But at prefent, when 
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men and women in different countries fhew theme 
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felves diffatisfied with the forms God has given 


to their heads, waifts, and feet, and pretend to 


fhape them, more perfetly, it is hardly to be ex- 
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pected that they will be content always with the 
beft form of a chimney. And there are fome, E 
know, fo bigotted to the fancy of a large noble 
opening, that, rather than change it, they would 
fubmit to have damaged furniture, fore eyes, and 
fkins almoft fmoked to bacon. 

Hil. Another caufe of fmoky chinmeys is too 
fhorta funnel. This happens neceffarily in fome 
eafes, as where a chimney is required in a low 
building; for if the funnel be raifed hieh above 
the roof, in order to ftrengthen its draft, it is 
then in danger of being blown down, and. crufh- 
ing the roof in its fall. 


Remepizs. Contract the opening of the chim. 


ney, fo as to oblige all the entering air to pafs 


through or very near the fire; whereby it will be 
more heated and rarefied, the funnel itfelf be 
more warmed, and its contents have more of 
what may be called the force of levity, fo as to. 
rife ftrongly, and maintain a good draft at the 
opening, | 

Or you may, in fome cafes, toadvantage, build. 
additional ftories over the low building, which 
will :{upport a high funnel, 

If the low building be ufed as a kitchen, and 
a contraction of the opening therefore inconve- 


nient, a large one being neceflary, at leaft when 


there 
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therearé great dinners, for the free management 
of fo many cooking utenfils ; in fuch cafe I would 
advife the building of two more funnels, joining 
to the firft, and having three moderate openings, 
one to each funnel, inftead of one large one. 
When there is occafien to ufe but one, the other 
two may be kept fhut by fliding plates, hereafter 
to * be defcribed ; and two, or a!l. of them, may 
be ufed together, when wanted. ‘This will in- 
deed be an expence, but notan ufelefsone; fince 
your cooks will work with more comfort, fee 
better than in a fmoky kitchen what they are 
about; your victuals will be cleaner drefled, and 
not tafte ef {moke, as is often the cafe: and to 
render the effect more certain, a ftack of three 


funnels may be fafely built higher above the roof 
than a fingle funnel, 


The cafe of too fhort a funnel is more general 
than would be imagined, and often found where 
one wouldnot expect it. For itis net uncommon ia 
ill-contrived buildings, inftead of having a funnel 
for each room, or fire-place, to bend and turn 
the funnel ef an upper room, fo as to make it 
enter the fide of another funnel that comes from 
below. By thismeans the upper room funnel is 
made fhort of courfe, fince its length can only 
be reckoned from the place where it enters the 

* See Appendix, No. II, 
D2 lower 
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lower room funnel; and that funnel is alfo fhort- 
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through the fecond funnel, adds no ftrength to the 
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draft, efpecially as that-air is cold when there 1s 
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no fire inthe fecond chininey.. The only eafy re- 


medy here is to keep the opening fhut of that 
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funnel in which there is no fire. 

IV. Another very:common caufe of the fmoking 
of chimneys is their overpowering one another, 
ai For inftance, if there be two chimneys in one large 
room, and youmake fires in both of them, the doors 
and windows clofe fhut, you will find that the greater 
and ftronger fire fhall overpower the weaker, and 


draw air down its funnel to fupply its own de- 
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will drive down its fmoke, and force it into 
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the room. If, inftead of being in one room, 
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the two chimneys are in two different rooms, 
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communicating by a door, the cafe is the fame 
whenever that door is open. In avery tight houfe, 
I have known a kitchen chimney on the loweft floor, 


when it had a great fire in it, overpower any other 


Se See SS SS 


chimney in the houfe, and draw air and fmoke into 
its room, as often as the door was opened commu- 


nicating with the flair-cale. 
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Remepy. Take care that every room. have 
the means of fupplying itfelf from without with 
the air its chimney may require; fo that no one 
of them may be obliged to borrow from another, 
nor under the neceffity of lending.—A variety of 
thefe means have been already defcribed. 

VY. Another caufe of fmoking is, when the 
tops of chimneys are commanded by higher 
buildings, ‘or by a hill; fo that the wind blowing 
over fuch eminences falls like water over a dam, 
fometimes almoft perpendicularly on the tops of 
the chimneys that lie in its way, and beats down 
the f{moke contained in them. 

Remepy. That commonly applied to this cafe 
is a turn-cap made of tin or plate iron, covering 
the chimney above and on three fides, open on 

ne fide, turning on a fpindle, and which being 

euided or governed by a vane, always prefents 
its back to the current. This, I believe, may be 
eenerally effectual, though not certain, as there 
may be cafes in which it will not fucceed. Raif- 
ing your funnels, if practicable, fo as their tops 
may be higher, or at leaft equal with the com- 
manding eminence, is more to be depended on: 
But the turning cap, being eafier and cheaper, 
fhould firft be tried. If obliged to build in fuch 
a fituation, I would chufe to place my doors on 
rhe fide next the hill, and the backs of my chim- 

neys 
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neys on the furtheft fide; for then the column of 
air falling over the eminence, and of courfe pref- 
fing on that below, and forcing it to enter the 
doors, or Was-i/t-dafes, on that fide, would tend 
to balance the preffure down the chimneys, and 


leave the funnels more free in the exercife of their 
functions. 
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VI. There is another cafe of command, the 
reverfe of that laft mentioned; it is where the 
commanding eminence is farther from the wind 
than the chimney commanded.—To explain this 

a figure may be neceflary, 

Suppofe then a building, whofe fide A happens 
to be expofed to the wind, and forms a kind of 
dam againft its progrefs ; the air obftruéted by this 


dam will, like water, prefs and fearch for pafiages 
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through it; and finding the top of 
the chimney B belew the top of the 
dam, it will force itfelf down that funnel, in 
order to get through by fome door or window 
open on the other fide of the building: and if 


there be a fire in fuch chimney, its fmoke is of 
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Figure 3. 
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courfe beat down, and fills the room. 

Remepy. I know of but one ;—which is, to 
| raife fuch funnel higher than the roof, fupporting 
A / at, if neceflary, by iron bars: for a turn-cap, 
: | in this’ cafe, has no effect, the dammed up air 
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preffing down through it, in whatever pofition 
the wind may have placed its opening. 

I know a city in which many houfes are ren- 
dered fmoky by this operation. For their kitch- 
ens being built behind, and connected by a paflage 
with the houfes, and the tops of the kitchen 
chimneys lower than the top of the houfes, the 
whole fide of a ftreet, when the wind blows a- 
gainft its back, forms fuch a dam as above de- 
{cribed ; and the wind fo obftructed forces down 


thofe kitchen chimneys, efpecially when. they 


have but weak fires in them, to pafs through the 
paflage and houfe into the ftreet. Kitchen 
chimneys fo formed and fituated have another 


inconvenience in fummer: if you open your 


upper room windows for air, a light breeze blow- 
ing over your kitchen chimney towards the hcufe, 
though not ftrong enough to force down its fmoke 
as aforefaid, is fufficient to waft it into your win- 
dows, and fill the rooms with it ; which, befides 
the difagreeablenefs, damages your furniture. 

VII. Chimneys, otherwife drawing well, are 
{ometimes made to fmoke by the improper and 
inconvenient fituation of a door. When the door 
and chimney are on the fame fide of the room, 
as in the Fioure, if the door A, being 


‘ se : Figure 4. 
in the corner, is made to open againit 
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the wall, which is common, as being there, when 
open, more out of the way; it follows, that, 
when the door is only opened in part, a current of 
air rufhing in paffes along the wall into and acrofs 
the opening of the chimney B, and flirts fome 
‘of the fmoke out into the room. This happens 
more certainly when the door is fhutting, for then 
the force of the current is augmented, and be- 
comes Very inconvenient to thofe who, warming 
themfelves by the fire, happen to fit in its way. 

The Remepzres are obvious and eafy. Either 
put.an intervening fcreen from the wall round 
great part of the fire-place; or, which is per- 
haps preferable, fhift the hinges of your door, 
fo as it may open the other way, and, when open, 
throw the air along the other wall. 

Vil. A room that has no fire in its chimney, 
is fometimes filled with fmoke, which is received 
at the top of its funnel, and defcends into the 
room, In a former paper *, I have already ex- 
plained the defcending currents of air in cold fun- 
nels ; it may not be amils however to repeat here, 
that funnels without fires have an effect according 
to their degree of coldnefs or warmth, on the air 


that happens to be contained in them. The fur- 


* See Appendix, No, II. 
rounding 
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rounding atmofphere is frequently changing its \ iE 
temperature. If, after a warm feafon, the out- 
ward air fuddenly grows cold, the empty warm i : 
funnels begin to draw ftrongly upward ; that ig i : 
they rarefy the air contained in them, which of . HI | 
courfe rifes, cooler air enters below to fupply i : 
its place, .is rarefied in its turn, and rifes; and | 
this operation . continues, till.the funnel grows - 
cooler, or the outward air warmer, or both, when 4 
the motion ceafes. On the other hand, if, after a 
a cold feafon, the outward air fuddenly grows | 
warm, and of courfe lighter, the air contained : 
in the cool funnels being heavier, defcends into 
the room; and the warmer air which enters their T 
tops, being cooled in its turn, and made heavier, - 


continues to defcend; and this operation goes on, 


till the funnels are warmed by the paffing of warm 
air through them ; or the.air itfelf grows cooler, 
When the temperature of the air and of the fun- 
nels is nearly equal, the difference of warmth in 
the air between day and night is fufficient to 
produce thefe currents, the air will begin to 


afcend the funnels as the cool of the evening 
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comes on, and this current will continue til] per- 
haps nine or ten o’clock the next morning, when 
it begins to hefitate; and as the heat of the day 
approaches, it fets downwards, and continues fo 

E till 
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rill towards evening, when it again hefitates for 
fome time, and then goes upwards conftantly 
during the night, as before mentioned. Now. 





when fmoke iffuing from the tops of neighbour- 
ing funnels, paffes over the tops of funnels which 





are at the time drawing downwards, as they often 
‘ate in the middle part of the day, fuch fmoke is. 
‘of neceflity drawn into thefe funnels, and defcends 





with the air into the chamber. 

The Remepy is to have a fliding plate, here- 
after deferibed *, that will fhut perfectly the of- 
fending funnel, 3 ” 

1X. Chimneys which generally draw well, do 
neverthelefs fometimes give {moke into the rooms, 

being driven down by {trong winds paffing over 
or tops ¢ of their funnels, though not defcending 
from. any commanding eminence. This cafe is 
moft frequent where the funnel is fhort, and the 
opening turned from the wind. It is the more 
‘gricvous, when it happens to bea cold wind that 
produces the effect ; becaufe when you moft want 
your fire, you are fometimes obliged to extineuith 
‘+. To underftand this, it may be confidered,, 
that the rifing light air, to obtain a free iffue 


from the funnel, muft pufh aut of its way, or 
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* See Appendix, No. EH. 
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oblige the air that is over it to rife. In atime of He: 
calm, or of little wind, this is done vifibly ; for 
we fee the fmoke that is brought up by that air, | 
rife in a column above the chimney. But when | 
a violent current of air, that is a flrong wind, 
paftes over the top of a chimney, its particles 
ave received fo much force, which keeps them 
‘a2 horizontal direétion, and follow each other 


fo rapidly, that the rifing light air has not ftreneth 
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Tufficient toeblige them to quit that direction, and 


move upwards to permit its iffue. Add to this, 
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that fome of the current paffing over that fide of 
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the funnel which it firft meets with, viz. at Ay 
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having been compreffed by the refiftance of the 
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funnel, may expand itfelf over the tee 
flue, and ftrike the interior oppofite ii 
fide at B; from whence it may be reflected down- 
wards, and from fide to fide, in the direction of 
the pricked lines, c, ¢, c. 

Remepies. In fome places, particularly in 
Venice, where they have not flacks of chimneys, 
but fingle flues, the cuftom is, to open, or- widen, 
the top of the flue rounding in the true form of 
a funnel; which fome think may 
prevent the effect juft mentioned, for ay ale: 
that the wind blowing over one of the edges into 
the funnel, may be flanted out again on the other 


E 2 fide 


Tes eatatr tetas tergnititites 
Petar ae epee taEett 
wees TST PE Sth at wei eepereceriatct 


enenti9- 





SPTRTR ESTA aE RA tear seateg ear aagec RTT Te a 
Se re ara eH ETT A RT Roar RN Rem aaseaean TAU ie 
ut oe soedtd! ! a 





28 CAUSES AND CURE OF 


fide by its form, I have had no experience af 
this; but J have lived in a windy country, 
where the contrary is practifed, the tops of the 
flues being narrowed inwards, fo as to form a 
flit for the iffue of the {moke, long as the breadth 


of the funnel, and only four inches wide. ‘This 
feems to have been contrived on a {uppofition, 
that the entry of the wind would thereby be ob- 
ftructed; and perhaps it might haye been imae 
gined, that the whole force of the rifing warm 
air being condenfed, as it were, in the narrow 
opening, would thereby be ftrengthened, fo as 
to overcome the refiftance of the wind, This, 
however, did not always fucceed; for, when the 
wind was at north-eaft, and blew frefh, the fmoke 
was forced down by fits into the room I commonly 
fat in, fo as to oblige me to fhift the fire into ano- 
ther.. The pofition of the flit of this funnel was 
indeed north-eaft and fouth-weft: perhaps if it 
had lain acrofs the wind, the effect might have 
been different. But on this I can give no cer- 
tainty: it feems a matter proper to be reterred to 
experiment. Poflibly a turn-cap might have been 
ferviceable, but it was not tried. 
Chimneys have not been long in ufe in England, 
| I formerly faw a book, printed in the time of 


Queen Elizabeth, which remarked the then mo- 
i dern 
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dern improvements of living, 


and mentioned, a- 
mong others, the convenience of chimneys, ** Our 
*s forefathers,” faid the author, ‘* had no chimneys. 


‘© There wasin each dwelline-houfe only one place 


** for a fire, and the {moke went out through a 


‘s hole in the roof; but now there is fcarce a 
** gentleman’s houfe in Eneland that has not at 
*6 Jeaft one chimney in it—?’ When there was 
but one chimney, its top might then be opened as 
a funnel,and perhaps, borrowing the form fromthe 
Venetians, it was then the flue of a chimney got 
that name. Such is now the growth of luxury, 
that, in both England and France, we muft have 
a chimney for every room; and in fome houfes, 
every pofleffor of a chamber, and almoft every 
fervant, will havea fire; fo that the flues being 
neceffarily built in ftacks, the opening of each as 
a funnel is impracticable. This change of man- 
ners foon confumed the fire-wood of England, 
and will foon render fuel extremely fearce and 
dearin France, if the ufe of coals be not intro. 
duced in the latter kingdom, as it has been in 
the former, where it at firft met with oppofition; 
for there is extant in the records of one of Queen 
Klizabeth’s Parliaments, a motion made by a 
Member, reciting, *¢ that many dyers, brewers, 
££ {miths, and other artificers of London, had of 


«© late 
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‘* late taken to the ufe of pitcoal for their fires, 
** inftead of wood; which filled the air with 


** noxious vapours and {moke, very prejudicial 





“© to the health, particularly of perfons coming, 





** out of the country; and therefore moving, that 
‘¢ a law might pafs, to prohibit the ufe of fuch 





_ “ fuel (at leaft during the feffion of parliament) 


*¢ by thofe artificers.’—It feems it was not then 





commonly ufed in private houfes :—its fuppofed 
unwholefomenefs was an objection. Luckily the in- 
habitants of London have got over that objection ; 
and now think it rather contributes to render their 
air falubrious, as they have had no general peftilen- 
tial diforder fince the general ufe of coals, when, 
before it, fuch were frequent. Paris ftill burns 
wood at an enormous expence continually aug- 
menting, the inhabitants having ftill that prejudice 
- toovercome. In Germany you are happy in the 
ufe of ftoves, which fave fuel wonderfully: your peo- 
ple. are very ingenious in the management of fire ; 


but they may fill learn fomething in that art from 


i 


the Chinefe *; whofe country being greatly popu- 
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lous, and fully cultivated, has. little. room, left 


for the growth of wood, and having not much 
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other fuel that 1s good, have been. forced upon 
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many inventions, during a :courfe of ages, for | | 
making a little fire go as far as poffible. | 
[ have thus gone through all the common Caufes 
of the Smoking of Chimneys that I can at prefent 
recollect as having fallen under my obfervation ; | 
communicating the remedies that I have known in 
fuccefsfully ufed for the different cafes, together | 
with the principles on which both the difeate and i 
she remedy depend ; and confeffing my ignorance, | 
wherever I have been fenfible of it. You will do 
well, if you publifh, as you propofe, this letter, 
to addin notes, or as you pleafe, fuch obferva- 


sis ise tenet sr tire Merspeseumete anampseSeraste ec 


tions as may have occurred to your attentive 


i 
ty 


epeotaee 


mind; andif other philofophers will do the fame, 


eae 


strhseresest ists 


this part of fcience, though humble yet of great 
utility, may in time be perfected. For many years 
paft I have rarely met with a cafe of afmoky chim- 
ney, which has not been folvable on thefe princi- 
ples, and cured by thefe remedies, where people 2 
have been willing to apply them; which is indeed 
not always the cafe; for many-have prejudices in 
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favour of the noftrums of pretending chimney- 
} 3 7 . ° 

doctors and fumifts, and fome have conceits and 

fancies of their own, which they rather’ choofe 





to try, than to lengthen a funnel, alter the fize 
or an opening, or admit air into a room, however 


neceflary : for fome are as much afraid of freth 


air, 
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air, as petfons in the -hydrophobia are of frefh 
water. I myfelf had formerly this prejudice, 
this aérophobia, as. 1 now account it, and:dread- 
ing the fuppofed effects of cool air, I confidered 
it as an enemy, and clofed with extreme care 
every.crevice in the rooms I inhabited. _Experi- 
ence has convinced me of my error:—-I now look 
upon frefh air as a friend :—I even fleep with an 
open window. Jam _ perfuaded that no comnion 
air from without is fo unwholefome as the air 
within a clofe room that has been often breathed 
and not changed. Moift air too, which formerly 
I thought pernicious, gives me now no apprehen- 
fions: for confidering that no dampnefs of air, 
applied to the outfide of my fkin, can be equal to 
what is applied to and touches it within, my whole 
body being full of moifture; and finding that I 
can lie two hours ina bath twice a week, covered 
with water, which certainly is much damper than 
any air can be, and this for years together, 
without catching cold, or being in any other man- 
ner difordered by it;—I no longer dread mere 
moifture, either in air, or in fheets, or fhirts: 
and I find it of importance to the happinefs 
of life, the being freed from vain terrors, ef- 
pecially of objects that we are every day ex- 
pofed inevitably .to meet with. You phyficians 

have 


iitit 


HIRST UT aT TR ra RRR 














Me eavadede lode lot pitate ties base perersritetere 


Pissehsbetseueeasecs 


ASTER « 





S MAO BOY = GCHIMN.E Y-5. 32 


have of late happily difcovered, after a contrary 
Opinion had prevailed fome ages, that frefh and 
cool air does good to perfons in the {mall-pox, 
and other fevers.—It is to be hoped that. in ano- 
ther century or two we may all find ott, that it is 
not bad even for people in health. And as to moilt 
air,—here Iam at this prefeht writing, ina fhip 
with above forty perfons, who have had no other 
but moift air to breathe for fix weeks paft; every 
thing we touch is damp, and nothing dries, yet we 
are all as healthy as we fhould be onthe mountains 
of Switzerland, whofe inhabitants are not more fo 


than thofe of Bermuda or St. Helena, iflands on 


whofe rocks the waves ate dafhed into millions of 


particles, which fillthe air with damp, but produce 


no Cee fes,the moifture hos 1g pure, unmixed with 


the poifonous vapouts arifing from putrid martfhes 
and ftagnant pools, in which many infects die and 
corrupt the water. Thefe places only, in my opi- 
nion, (which, however, If fubmit to yours) afford 
unwholefome air; and that it is not the mere wa- 
ter contained in damp air, but the volatile parti- 
cles of corrupted animal matter mixed with that 
water, which renders fuch air pernicious to thofe 


who breathe its Andi imagine it a caufe of tha 


fame kind that renders the air in clofe rooms, 


where the per{pirable matter is breathed over and 
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over again by a number of affembled people, fo 
hurtful to health, After being in fuch a fitua- 
tion, many find themfelves affected by that febri- 








cula which the Englifh alone call a cold, and, 
perhaps from the name, imagine, that they caught 





the malady by going out of the room, when, ia 
fact, it was by being in it. 

You begin to think that I raihilae from my fub- 
ject, and go out of my depth.—So I return again 
to my chimneys. 

We have of late many leCturers in experimen- 
tal philofophy. I have withed that fome of 
them would ftudy this branch of that feience, 
and give experiments in it as a part of their 
leCtures. The addition to their prefent appa- 
ratus need not be very expenfive. A number 
of little reprefentations of rooms, compofed each 
of five panes of fafh glafs, framed in. wood at 
the corners, with proportionable doors, and move- 
able glafs chimneys, with openings of different 
fizes, and different lengths of funnel, and fome 
of the rooms fo contrived as to communicate on 
occafion with others, fo as to form different com- 
binations, and exemplify different cafes; with 
quantities of green wax taper eut into pieces of 
an inch and a half, fixteen of which ftuck toge- 
ther in a fquare, and lit, would make a ftrong 


fire for 2 a little glafs chimney, and, blown out, 
would 
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would continue to burn and give fmoke as long as 
defired: with fuch an apparatus all the onera- 
tions of ;}{moke and rarefied air in rooms and 
chimneys might be feen through their tranfparent 
fides ; and the effect of winds on chimneys, com- 
manded or otherwife, might be fhewn by letting 
the entering air blow upon them through an 
opened window of the le€turer’s chamber, where 
it would be conftant while he kept a a good fi fire in 
his chimney. By the help of fuch leCtures, our 
fumifts would become better inftru@ed.—At pre- 
fent they have generally but one remedy, which 
perhaps they have known effectual in fome one cafe 
of fmoky chimneys, and they apply that indifcri- 
minately to all the other cafes without fuccefs,— 
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but not without expence to their employers. 

With all the fcience, however, that a man fhall 
fuppofe himfelf poffeffed of in this article, he 
may femetimes meet with cafes that hall puzzle 
him.—lI once lodged in a houfe at London, which, 


in a little room, had a fingle chimney and funnel. 
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rare 


The opening was very fimall, yet it did not keep 
in the fmoke; and all attempts to have a fire in 
this room were fruitlefs. Icould not imagine the 
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reafon ; till at length obferving that the chamber 
over it, which had no fire-place in it, was always 
filled with {moke when a fire was kindled below, 
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and that the fmoke came through the cracks and 
crevices of the wainfcot, I had the wainfcot taken 
down, and difcovered that the funnel which went 
up behind it, had a crack many feet in length, 
and wide enough to admit my arm ; a breach very 
dangerous with regard to fire, and occafioned pro- 
bably by an apparent irregular fettling of one fide 
of the houfe. The air entering this breach freely, 
deftroyed the drawing force of the funnel.—The 
remedy would have been filling up the breach, or 
rather rebuilding the funnel: but the landlord 
rather chofe to ftop up theehimney. Another puz- 
zling cafe I met with at a friend’s country-houfe 
near London.—His beft room had a chimney in 
which, he told me, he never could havea fire, for 


ailthe fmoke came out intothe room. I flattered 


myfelf I could eafily find the caufe, and prefcribe 


the cure. J] had a fire made there, and found it 
as he faid. I opened the door, and perceived it 
was not want of air.—I made a temporary contrac- 
tion of the opening of the chimney, and found 
that it was not its being too large that caufed the 
fmoke to 1ffue-—I went out, and looked up at the 
top of the chimney: its funnel was joined in the 
{ame ftack with others, fome of them fhorter, that 
drew very well, and I faw nothing to prevent 


its doing the fame: in fine, after every other 


examination 
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examination I could think of, I was obliged to 
own the infufliciency of my fkill. But my friend, 
who made no pretenfion to fuch kind of know- 
ledge, afterwards difcovered the caufe himfelf. 
Fle got to the top of the funnel by a ladder, and 
looking down, found it filled with twiggs and 
ftraw cemented by earth, and lined with feathers. 
It feerns the houfe, after being buiit, had ftood 
empty fome years before he occupied it; and he 
concluded that fome large birds had taken the ad- 
vantage of its retired fituation to make their neft 
there. Therubbith, confiderable in quantity, being 
removed, and the funnel cleared, the chimney 
drew. well, and gave fatisfaction. In general, 
{moke is a very tractable thing, eafily governed 
and directed, when one knows the principles, and 
is well informed of the circumftances, You know 
I make it defcend in my Pennfylvania ftove. I for- 
merly had a more fimple conftruétion, in which the 
fame effect was produced, but vifible to the eye. 
It was compofed of two plates, A B and bebe: 
C D, placed asin the Figure. The lower th 
plate A B refted with its edge in the angle made 
by the hearth with the back of the chimney. 


The upper plate was fixed to the breaft, and lapt 


over the lower about fix inches, leaving a {pace of 


tour inches wide, and the length of the plates 
(near 
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(near two feet) between them. Every other paf- 
face of air into the funnel was well ftopped. 
‘When therefore a fire was made at E, for the firft 
time with charcoal, till the air in the funnel was 
a little heated through the plates, and then wood 
laid on, the fmoke would rife to A, turn over the 
edge of that plate, defcend to D, then turn un- 
der the edge of the upper plate, and go up the 
chimney.—It was pretty to fee, but of no great 
ufe. Placing, therefore, the under plate in a 
higher fituation, I removed the upper plate C D, 
and placed it perpendicularly, fo that the upper 
edge of the lower plate A B came 
within about three inches of it, and 
might be pufhed farther from it, or fuffered to 
come nearer to it by a moveable wedge between 
them. The flame then afcending from the fire at 
FE, was carried to ftrike the upper plate, made it 
very hot, and its heat rofe and {pread with the rare- 
fied air into the room. I believe you have feen in 
ufe with me the contrivance of a fliding-plate over 
the fire, femingly placed to oppofe the rifing of 
the {moke, leaving but a fmall paflage for it, be- 
tween the edge of the plate and the back of the 
chimney. It is particularly deferibed and its 
ufes explained in my former printed letter, and 
i mention it here only as another inftance of the 

tractabiliry 


Figure 3. 
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tractability of fmoke *. What is called the Staf- 
fordfhire chimney, affords an exampleof the fame | 
kind. \ 

The opening of the chimney is bricked up, | 
even with the fore-edge of its jams, leaving open | 
only a paffage over the grate of the fame width, 
and perhaps eight inches high. The grate con- 
fifts of femicircular bars, their upper bar of the 
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ereateft diameter, the others under it {maller and 
fmaller, fo that it has the appearance of half a 
round bafket. It is, with the coals it contains, 
wholly without the wall that fhuts up the chim- 
ney, yet the fmoke bends and enters the paflage 
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above it, the draft being ftrong, becaufe no air can 


enter that is not obliged to pafs near or through 
the fire; fo that all that the funnel is filled with 
is much heated, and of courfe much rarefied. 
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tt to advantage), they are well furnifhed with ne- 
ceflaries, and have decenthabitations. The obvious 
reafon is, that the working hours of fuch people 
are the profitable hours, and they who cannot 
afford fufficient fuel, have fewer fuch hours in the 
twenty-four, than thofe who have it cheap and 
plenty ; for much of the domeftick work of poor 
women, fuch as fpinning, fewing, knitting, and 
of the men in thofe manufactures that require 
little bodily exercife, cannot well be performed 
where the fingers are numbed with cold. Thofe 
people, therefore, in cold weather are induced to 
go to bed fooner, and lie longer in the morning, 
than they would do, if they could have good fires 
or warm ftoves to fit by ; and their hours of work 
are not fufficientto produce the means of comfort- 
able.fubfiftence. Thofe public works, therefore, 
fuch as roads, canals, &c. by which fuel may be 
brought cheap into fuch countries from diftant 
places, are of great utility ; and thofe who pro- 
mote them may be reckoned among the benefac- 
tors of mankind. 

I have great pleafure in having thus complied 
with your requeft, and in the reflection that the 
friendfhip you honour me with, and in which I 
have ever been fo happy, has continued fo many 
years without the fmalleft interruption, Our dif- 
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tance from each other is how augmented, and 
nature muft foon put an end to the pofibility of 
my continuing our correfpondence: but if ‘con- 
{fcioufnefs and memory remain in a future ftate, 
my efteem and refpect for you, my dear friend, 
will be everlafting. 
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APPENDIX, 


NOTES for the LETTER on CHIMNEYS3 


‘3 
As 





No. I. 

HE lateft work on architecture that I have 
feen, is that entitled NutTsHELLS, which 
appears to be written by a very ingenious man, 
and containsa table of the proportions of the open- 
ingsof chimneys; but they relate folely to the pro- 
portions he gives his rooms, without the fmalleft 
reward to the funnels; and he remarks refpeécting 
thofe proportions, that they are fimilar to the har- 
monie divifions of a monochord*, He does not 
indeed lay much ftrefs on this; but it fhews that 
we like the appearance of principles; and where 


Wwe have not true ones, we have fome fatisfaction 


in producing fuch as are imaginary. 


* “ It may be juft remarked here, that upon coniparing 
thefe proportion’ with thofe arifing from the common divifions 
of the monochord, it happens that the firft anfwers to unifon = 
and although the fecond is a difcord, the third anfwers to the 
third minor, the fourth to the third major, the fifth to the 
fourth, the fixth to the fifth, and the feventh to the oftave.” 

Nutfhells, p. 85. 
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THE defcription of the fliding plates here 
promifed, and which have been fince brought 
into ufe under various names, with fome imma- 
terial changes, is contained in a former letter to 
J. B. efq. as follows = 


To J. B. Efq. at Bofton in’ New England, 


DEAR SIR, : London, Dec. 2, 1768. 
I HAVE executed here an eafy, fimple con- 
trivance, that I have long fince had in fpecula- 
tion, for keeping rooms warmer in cold weather 
than they generally are, and with lefs fire : it is 
this :——-The opening of the chimney is contracted 
by brick-work faced with marble flabs, to about 
two feet between the jams, and the breaft brought 
down to within about three feet of the hearth. 
—An iron frame is placed juft under the breaft, 
‘and extending quite to the back of the chimney, 
fo that a plate of the fame metal may flide hori- 
zontally backwards and forwards in the grooves 
on each fide of the frame. | 
This plate is juft fo large as to fill the whole 
fpace, and fhut the chimney entirely when thruft 


quite in, which is convenient when there is ng 
fire, 
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fre. . Drawing it out, fo as to leave a {pace bes 


tween its further edge and the back, of about 
two inches, this fpace is fufficient for the fmoke 
to pafs ; and fo large a part of the funnel being 
itopt by the reft of the plate, the paflage of warm 
air out of the room, up the chimney, is obftruc- 
ted and retarded, and by that means much cold 
air is prevented from coming in through crevices, 
to fupply its*place, This effect is made manifett 
three ways:—-Firft, when the fire burns brifkly in 
cold weather, the howling or whiftling noife made 
by the wind, as it enters the room through the cre- 
vices, when the chimney is open as ufual, ceafes 
as foon as the plate is flid in to its proper diftance, 
Secondly, opening the door of the room about 
half an inch, and holding your hand againft the 
opening near the top of the door, you feel the 
cold air coming in againft your hand, but weak. 
ly, if the plate be in. Let another perfon fud- 

denly draw it out, fo as to let the air of the room 

go up the chimney, with its ufual freedom where 

chimneys are open, and you immediately fee] 

the cold air rufhing in ftrongly. Thirdly, if fome- 

thing be fet againft the door, jut fufficient, when 
the plate is in, to keep the door nearly fhut; by 
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door will be forced open by the increafed preffuré 
of the outward cold air endeavouring to get in 
to fupply the place of the warm air that now 
pafies outof the room to go up the chimneys In 

ur commen open chimneys, half the fuel: is 
wafted, and its effeé& loft, the air it has warmed 
being immediately drawn off. Several of my acs 
quaintance having feen this fimple machine in my 
yoom, have imitated it in their houfes, and it 
feems lilfely to become pretty common, I des 
{cribe it thus particularly to you, becaufe I think 
it would be ufeful in Bofton, where firing is often 
ar, Mentioning chimneys puts me¢ in mind of 


j 
4 


) 
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® 
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a property 1 formerly had occafion to obferve in 
them, which I have not found taken notice of by 
others: it is, that in the fummer time, when ne 
fire is made in the chimneys, there.is neverthés 
lefs.a regular daft of air through thems contis 
nually paffing upwards, from abeut five or fix 
o’clock in the afternoon; till eight or nine o’clock 
ext morning, when the current begins to flackes 
and hefitate a little, for about half amhour, and 
then fets as ftrongly down again, whichit continues 
to do tilltowards five in the afternoon, then flacks 
ens and hefitates as before, going fometimes'a little 
up, then a little down, till in about'half an hout 
it gets into a fteady upward current for the night, 
which continues tilleight or nine thenext day ; the 
| hours 
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hours varying a little as the days lengthen and 
fhorten, and fometimes varying from fudden 
changes in the weather; as if, after being long 
warm, it fhould begin to grow ccol about noon, 
while the air was coming down the chimney, the 
current will then change earlier than the ufual 
hour, &c. This property in chimneys I imagine 
we might turn to fome account, and render im- 
proper, for the future, the oldfaying, “ As ufelets 
as achimney in fummer,” If the opening of the 
chimney, from the breaft down to the hearth, 
be clofed by a flight moveable frame or two, in 
the manner of doorsy covered with canvas, that 
will let the air through, but keep out the flies; 
and another little frame fet within upon the hearth, 
with hooks on whichto hang joints of meat, fowls, 
&c. wrapt well in wet linen cloths, three or four 
fold; Iam confident, that if the linen is kept 
wet, by fprinkling it once a day, the meat would 
be fo cooled by the evaporation carried on con- 
tinually by means of the paffing air, that it would 
keep. a week or more in the hotteft weather. But- 
ter and milk might likewife be kept cool, in 
veflels or bottles covered with wet cloths. A fhal- 
low tray, or keeler, fhould be under the frame, to 
receive any water that might drip from the wetted 
cloths. I think, too, that this property of chim- 


neys might, by means of {moke-jack vanes, be 
applied 
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applied ‘to fome mechanical purpofes, where a 
{mall but pretty conftant power only is wanted, 


m= ee 


merrorrrorerrori iti ttt tl : 


if you would have my. epinion of the caufe of 
this changing current of air in chimneys, it is, 
in fhort, as follows: In fummer time there is ge- 
nerally a great difference in the warmth of the air 
at mid-day and mid-night, and of courfe a diffe- 
rence of fpecific gravity in the air, as the more 
it is warmed the more it is rarefied, ‘Fhe funnel 
of a chimney being for the moft part furrounded 
by the houfe, is proteéted, in a great meafure, 
from the direct action of the fun’s rays, and alfo 
from the coldnefs of the night-air. It thence pre- 
fervesa middle temperature betweenthe heat of the 
day and the coldnefs of the night. This middie 
temperature it communicates to the air contained 


init. If the ftate of the outward air be cooler 
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by being heavier, force it to rife, and go out at 
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is likewife forced up by the colder and weightier 
air below; and fo the current is continued till the 
next day, when the fun gradually changes the 
ftate of the outward air, makes it firft as warm as 
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warmer. Then the funnel being cooler than the 
air that comes into it, cools that air, makes it 
heavier than the outward air, of courfe it defcends; 
and what fucceeds it from above, being cooled 


in itsturn, the defcending current continues till: 


towards the evening, when it again hefitates, and 
changes its courfe, from the change of warmth 
in the outward air, and the nearly remaining fame 
middle temperature in the funnel. Upon this 
principle, if a houfe were built behind Beacon- 
hill, an adit carried from one of the doors 
into the hill horizontally, till ic met with a per- 
pendicular fhaft funk from its top, it feems pro- 
bable to me, that thofe who lived in the houfe, 
would conftantly, in the heat even of the calmeft 
day, have as much cool air paffing through the 
houfe, as they fhould choofe; and:the fame, though 
reverfed in its current, during the ftilleft night. 
think, too, this property might be made of ufe 
to miers; as where feveral fhafts or pits are funk 
perpendicularly into the earth, communicating 
at bottom by horizontal paflages, which is a com- 
mon cafe, if a chimney of thirty or forty feet 
high were built over one of the fhafts, or fo near 
the fhaft, that the chimney might communicate 
with the top of the fhaft, all air being excluded 
but what fhould pafs up er down by the fhaft ; 
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a conftant change of air would, by this means, be 
produced.in the paflages below, tending to fecure 
the workmen from thofe damps which fo frequently | 
incommode: them. For the frefh air would be'al- 

moft always going down the open fhaft to go up, 
the chimney, or down the chimney to go up. the , 
fhaft...-Let me add one.obfervation more; which: 
is, that if that part of the funnel of a chimney, . 
which appears above the roof-of ahoufe, be pretty. 
long, and jhave three of its fides, expofed to the 
heat of the fun fucceflively, viz. when he is in. 
the eaftyiin,the fouth, and in the weft,; while the "3 
north fide? is fheltered,,by the building from, 
the cook: northerly winds 5. fuch a chimney.» 
will often-be fo heated by the fun, as.to continue 
the’ draft. ftrongly upwards, through the whole 
twenty-four; hours, and.-often for. many, days. to- 
gethersi If the outfide, of fuch a chimney. be,, 
painted black, the effect will be fill greater, and 


the. eurrent flronger. 


sires NGee stan is 
pee oy is faid. the northern chinele have a method ; 
of warming their ground- -floors, which - is Cie 
nious. Thole floors.are made of tiles a foot fquare- 
and two inches thick, their corners being fupported 


by bricks, fet on end, that are a foot long. and four 
inches 
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inches fquare; the tiles too join into each other, 
by ridges and hollows along their fides. This 
forms a hollow under the whole floor, which on 
one fide 6f the houfe has an opening into the air, 
where a fire is made, and it has a funnel rifing 
from the other fide to carry off the fmoke. The 
fuel'is ‘a fulphurous ea the fmnell of which 
in the room is thus avoided, while the floor, and 
of courfe the room, is well warmed. But as the 
under-fide of the floor muft grow foul with foor, 
and’ a thick coat of foot prevents much of the 
direct application of the hot air to the tiles, I 
conceive that burning the fmoke, by obliging it 
to defcend through red coals, would in this con- 
ftruction be very advantageous, as more heat would 
be given by the flame than by the {moke, and the 


floor being thereby kept free from foot, would 


be more heated with lefs fire. For this purpofe, 
I would propofe erecting the funnel clofe to the 
grate, fo as to have only an iron plate between 
the fire and the funnel ; through which plate the 
air in the funnel being heated, it will be fure to 
draw well, and force the fmoke to de- 

uy. v ; Figure 9- 
{cend, as in the Figure, where A is 
the funnel or chimney, B the oe on which the 
fire is placed, C one of the apertures through 


which the defcending fmoke is drawn into the 


H 2 channel. 
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channel D, of Fic. 10, along which channel 
itis conveyed by a circuitous route, as defignated 
by-the arrows, until it arrives at the {mall aper- 
ture FE, Fic. 10, through which it enters the fun- 
mel... Gr uin both Figures, is the iron plate 
again{t which the fire is made, which being heated 
thereby, will rarefy the air in that part of the 
funnel, and caufe the fmoke to afcend rapidly. 
The flame, thus divided from the grate to the 
right and left, and turning in paflages, difpofed.as 
in Fig, 13, fo as thatevery part of the floor may 
be vifited by it before it enters the funnel F, by 
the two paflages E, FE, very little of the heat will 
be loft, and a winter room thus rendered very 
comfortable. 


‘No. — IV, 


Page 1, Pew can imagine, &c.—lIt is faid the Ice- 
landers have very little fuel, chiefly drift wood thar 
comes upon their coaft. To receive moreadvantage 
from its heat, they make their doors low, and have 
a ftage round the room, above the door, like a gal- 
jlery, wherein the women can fit and work, the men 
read or write, &c, The roof being tight, the warm 


air is confined byit, and kept fromrifinghigherand 


efcaping ; and the cool air which enters the houfe 
when the door is opened, cannot rife above the 
; leve] 
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level of the top of the door, becaufe it is-heavier 
than the warm air above the door, and fo thofe in 
the gallery.are not incommoded by it. Someof our 
too lofty rooms might have a ftage fo conftructed 
as to make a temporary gallery above, for the 
winter, to be taken away infummer. Sedentary 
people would find much comfort there in cold 
weather, 


No. V. 


Page 26. Where they have the art of managivs if, 
€5¢.—In fome houfesof the lower people among the 


northern nations of Europe, and among the poorer 


fort-of Germans in Pennfilvania, I have obferved 


this conftruétion, which appears very advanta- 


ecous: A is the kitehen with its chimney ; B an 


iron ftove in the ftove room. 'In a 


corner of the chimney is a hole eat 
through the back into the ftove, to put in fuel, 
and another hole above it to let the {moke of the 
ftove come back into the chimney. As foon as 
the cooking is over, the brands in the kitchen 
chimney are put through the hole to fupply the 
ftove, fo that there is feldom more than one fire 
burning at atime. Inthe floor over the ftove- 
room is a fmall trap-door, to. let the warm air 
arife occafionally into the chamber. Thus the 


whole houfe is warmed at little expence of wood, 
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4. MISCELLANEOUS OBSERVATIONS. 


and the ftove-room kept conftantly warm ; fo that 


in the coldeft winter nights they can work late, 


and feel the room ftill comfortable when they 


rife to work early. An Englifh farmer in Ame- 
rica, who makes great fires in large open chim- 
neys, needs the conftant employment’of one man 
to cut and haul wood for fupplying them; and 
the draft of cold air to them is fo ftrong, that the 
heels of his family’ are: frozen, while they are 
{corching their faces, and the room 1s never warm ; 
fo that little fedentary work can be done by them 
in winter. The difference in this article alone 
of ceconomy thall, in a courfe of years, enable 
the German to buy out the Englifhman, and take 


poffeffion of his plantation, 
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VHIMNE YS whofe funnels go up the 
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north wall of a houfe, and’are expofed to 
the north winds, are not fo apt to draw well as 
thofe in a fouth wall; becaufe, when rendered 
cold by thofe. winds, they draw downwards. 


Chimneys enclofed in the body of a houfe are 


better 
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better than thofe whofe funnels are expofed. in, 


cold walls. | 
Chimneys in ftacks are apt to draw better than 


feparate funnels; becaufe the. funnels that have 


conftant fires in them, warm the others in fome 


degree that have none. / 

One of the, funnels in,a houfe I once occupied, 
had a particular funnel joined to the fouth fide of 
the ftack, fo that three of its fides were expofed to 
the fun in. thecourfe of the day,, viz. the eaft fide F. 
during the morning ; the fouth fide S 


‘ 3 ‘igure TZ 
in the middle-part of the day; and 


the weft fide W during the; afternoom;. while | 


its north, fide was fheltered; by:the ftack ftom the 
cold winds. ‘This funnel, which came from: the 
ground-floor, and had a confiderable height above 
the roof, was conftantly in a ftrong drawing ftate 
day and night, winter and fummer. 

Blacking of funnels expofed to-the fun, would 
probably make them draw {till ftronger. 

In Paris If{aw a fireplace fo ingenioufly contrived 
as to ferve conveniently fortworooms, a bed-cham- 
ber anda ftudy. Thefunnel overthe fire was round. 
— Thefire-place wasof caft iron, havingan upright 
back A, andtwo horizontal femicircu- 
lar plates B C; the whole fo ordered onda 
as to turn onthe pivots D E, The plate Balways 
ftopped 
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fia be hae part of the Foun ‘funnel eg was 


next to the room without fire, while the other half” 


of the funnel over the fire ‘was alway: S open. ‘By 
this means a fervant in the morning could makea 
fire on the hearth C, then in the ftudy, without 


difturbing the mafter by going into his cham. ” 


ber; andthe mafter, when he rofe, could, with _ 


a touch of his foot, turn the chimney on its pi- — 


vots, and erate) the fire into‘his chamber, keep it 


there as long as he watited i It, and turn’ it: again, 


when he went out into his ftudy. The room 
which had nofire in ‘it, was alfo warmed’ by the - 
heat | coming through:the back plate, and fpread-— 


ing’ in the ‘room; as’ it could not go a the 
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